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Introduction
The impact of neurological illness on the well-being of children of affected individuals has, until recently, remained largely underinvestigated. An exception to this is multiple sclerosis (MS) where a body of research has developed, particularly over the last 10 years [1] [2] [3] [4] [5] [6] [7] . Recently, however, studies have been published on the impact of a broader range of parental neurological conditions, including Parkinson's disease (PD) and stroke [8] [9] [10] [11] [12] , although investigation of the former in particular remains limited. To the best of our knowledge, to date just two studies have focused specifically on the impact of parental PD [8, 9] .
Studies which focus on children's response to parental illness and disability identify a number of recurrent themes. Children report elevated levels of depression and anxiety [1, [11] [12] [13] [14] , with changing roles and heightened responsibility [2, 9, 15, 16] . This in turn can have negative implications for their independence [9] . The provision of information for children regarding their parent's condition is also frequently raised [7, 9, 16, 17] . Previous studies also indicate that not all parental conditions affect children similarly. For example, some have suggested that children of parents with spinal cord injury appear well adjusted to their parent's condition [18, 19] , and that children of people with multiple sclerosis (PWMS) can adjust well to their parent's condition [20] . Additionally, children of parents with inflammatory bowel disease report some positive as well as negative responses to their parent's condition [17] .
The importance of continued investigation of children's response to parental neurological illness is underscored by the current disparity in recognition of the impact of some parental conditions in relevant clinical guidelines. An example of this is the current UK guidelines for PD and MS [21, 22] . The former currently makes no reference to the children of affected individuals. The lack of previous research and the perception that PD is a condition where children will always be "grown-up", are likely to be contributing factors in this. This is in stark contrast to UK guidelines for the clinical management of MS which incorporate recommendations relating to the potential impact on affected individuals children based on the body of research evidence relating to parental MS.
The aims of this paper are therefore twofold: first to make an assessment of the quality of life (QoL) and emotional well-being of adolescent and adult offspring of 2 Parkinson's Disease people with Parkinson's (PWP), and PWMS, in order to test the hypothesis that that there will be significant differences between these two groups. The second aim is to consider the results in the context of current clinical guidelines for the management of PD and MS.
Methods

2.1.
Participants. Adolescent (ages11-17) and adult offspring were recruited through a number of routes. Offspring of PWP who had participated previously in the studies of Schrag et al. [9, 23] were invited to take part. The study was also advertised in The Parkinson, the quarterly publication of the UK Parkinson's Disease Society, YAPMAG, the quarterly publication of Young Alert Parkinson's, and Partners and Relatives (YAPP&Rs, now the Younger Parkinson's Network), a support group dedicated to young-onset PD patients and their families. Offspring of PWMS was recruited via the support charities, the Scottish MS Society, and the MS Trust.
Materials.
Questionnaires were administered to assess the QoL and emotional well-being of participants. Instruments for adolescent and adult offspring differed to account for developmental stage as outlined below.
Participants aged between 11 and 17 were asked to complete the following questionnaires: (i) Parental Illness Impact Scale-Revised (PIIS-R) [24] , a 51-item instrument designed specifically to assess the impact of parental illness, and constructed around a QoL model. The PIIS-R is comprised of 37 items over 8 subscales scored on a 5-point Likert scale, with higher scores indicating superior QoL. The maximum score is 185, and the instrument has been shown to possess both sound reliability (α = .92) and validity [24] . The PIIS-R also incorporates 14 dichotomous items focusing on the needs of children regarding provision of information and sources of support. (ii) Birleson Depression Self Rating Scale (DSRS) [25] . The DSRS includes eighteen items, each having the three response choices of "Most of the Time", "Sometimes" and "Never". The maximum score is 36. A score of 13 and above is regarded as indicating depressed mood, with higher scores indicative of increased levels of depression. The instrument is regarded as a reliable and valid tool in the assessment of adolescent depression, demonstrating high internal consistency (α = .90) [26, 27] .
Participants aged 18 and above were administered the following: (i) PIIS-R, as described previously. (ii) Beck Depression Inventory (BDI) [28] , a widely used 21-item inventory assessing the somatic, affective, and behavioural symptoms of depression. Response options are 0-3, leading to a maximum possible score of 63. Cut-off scores generally employed are 0-9 indicating no depression, 10-17 mild depression, 18-24 moderate depression, and 25 and above indicating severe depression. A review of studies incorporating the BDI has shown it to display sound internal consistency (α = .73-.92) in nonpsychiatric samples [29] .
Ethical approval for the study was provided by the Joint Research Ethics Committee of the National Hospital for Neurology and Neurosurgery and the Institute of Neurology, Queen Square, London. Consent was obtained from parents of children under the age of 18. Questionnaires were mailed to participants, with follow-up letters mailed to nonrespondents four weeks later. A response rate of 76% was achieved.
Statistical Analysis.
Data were checked for presence of outliers and normality of distribution prior to statistical analysis. Dependent on distribution and sample size, Mann Whitney and independent samples t-tests were calculated to assess differences between groups. Percentage values were calculated to assess levels of depression and the practical needs of participants as indicated by dichotomous variables of the PIIS-R.
Results
The total sample consisted of 143 adolescent and young adult participants. As might be expected due to the average age of onset of the two parental conditions, there was a significant difference in age between the two samples (t = 3.78, P < .00), with offspring of PWP older than offspring of PWMS. There was, however, no significant difference in parental disease duration (t = 1.00, P > .05). Further sociodemographic data according to parental condition are presented in Table 1 .
Mean adjusted values for QoL and self-reported levels of depression by parental condition are presented in Table 2 .
3.1. Assessment of QoL. Significant differences between the two groups are reported in just one subscale of the PIIS-R. Children of PWP report greater concerns for their future than those of PWMS (t = −2.05, P < .05). No significant differences between the two groups are observed in total QoL scores (t = 1.12, P > .05). Percentage scores for PIIS-R dichotomous variables providing supplementary information regarding provision of information and sources of support are presented in Table 3 .
Assessment of Emotional Well-Being.
No statistically significant differences were observed between the two groups in either adolescent (z = −0.80, P > .05) or adult (t = −0.84, P > .05) self-reported depression. Whilst mean values for both groups fall below the levels regarded indicative of mild to moderate depression, further analysis identified the percentage of participants reporting levels of depression above the relevant cut-off points for the DSRS 
Discussion
The data presented assesses the response of adolescent and young adults to parental PD and MS in relation to QoL and emotional well-being. The hypothesis that there would be significant differences between the two groups is largely rejected, indicating a similar degree of impact across the two parental conditions assessed. The implications of these results, and particularly their relevance to current UK clinical guidelines for Parkinson's disease, are further discussed below. Referring specifically to QoL, there is no statistically significant difference in total PIIS-R scores. A significant difference is evident in only one of the eight subscales, Impact on Personal Future, with offspring of PWP reporting greater concerns. This may reflect the uncertain, protracted, and chronic progressive natures of PD. Results from the dichotomous items of the PIIS-R are also largely similar across the two groups. Of particular note is that in both groups approximately 40% report not having enough information about their parent's condition, with only approximately 45% indicating that they know enough about what will happen in the future to their parent. These results and previous studies [7, 9, 16, 17] emphasise the need to have appropriate and accessible information available for children of affected parents. Other similar results include over 60% from both groups indicating that more assistance should be provided by external services. A wide disparity is seen, however, in the actual provision of external assistance in helping to care for the affected parent. Only 41% of children of parents with Parkinson's report the availability of such help, as opposed to 55% of children of PWMS. Additionally, over 52% of children of PWP feel it would help them to have training in giving practical care to their affected parent as opposed to 37% of PWMS. These results may reflect poor service provision and a lack of recognition of the needs of PWP and the wider family unit. On the more positive side, both children of PWP and PWMS report encouraging results when asked about some aspects relating to communication and support. Over 70% from both groups report having somebody to talk to about the parental condition, support from family and friends, and ways to cope with any feelings of anger. It may well be that the smaller numbers from both groups (21-35%) who feel it would be helpful to have either personal or family counselling are those not experiencing such positive communication and support.
Assessment of emotional well-being again shows no significant differences between the two groups assessed. In both groups, however, levels of mild to moderate depression are greater than those of current population estimates: 17.7% of children of PWP and 31.1% of PWMS. Prevalence of depression in adults in the general population is estimated at 5%-10% [30] and in adolescents at 4%-8% [31, 32] . The UK government has recognised the importance of mental health in primary care in their national service framework [33] and also specifically in children and adolescents [34] . This is further highlighted in guidelines published by the National Institute for Health and Clinical Excellence (NICE) for the treatment of depression in children and adolescents [35] . As has been reported in other studies, the key to the effective treatment of depression remains its recognition and treatment in both adolescents and adults [36, 37] . The NICE guidelines reiterate this in recommending that "healthcare professionals in primary care, schools, and other relevant community settings should be trained to detect symptoms of depression and to assess children who may be at risk of depression." It is therefore important that children confronted with parental illness, be they young or adult, are recognised as being at increased risk of mental health problems, as is supported by the levels of self-reported depression in this and other studies [1, 4] .
The similar degree of impact reported across both conditions has important implications. A number of studies have shown the considerable effects of parental MS [1] [2] [3] [4] [5] [6] [7] , and the current study suggests the need to acknowledge the potentially negative impact of having a parent with PD and possibly a wider range of conditions. Such an acknowledgement is made in the UK government's National Service Framework for Long-Term Conditions [38] . One of the 11 "quality requirements" (QR) focuses on the support of carers and family members of affected individuals and notes the deleterious effect parental neurological conditions can have on children, and the need to ensure that children do not fall into the role of carers. The QR goes on to emphasise the adjustments families may need to make in light of behavioural and cognitive changes in the patient and that assistance might be required in doing so, with a "whole family approach," including children, being recommended. The document also provides "evidence-based markers of good practice," and amongst these is the recommendation that services provide support for children of patients. However, in assessing individual clinical guidelines for the parental conditions reported in this study, there is wide disparity in recognising the needs of children.
Clinical Guidelines
Parkinson's Disease.
The NICE guidelines for Parkinson's disease [21] were published in 2006, with an expected review date of 2011. The document makes no reference to the children of PWP. Early in these guidelines, there is a focus on "communication with people with Parkinson's disease and their carers." The section is introduced by highlighting that "good communication is at the heart of every interaction between people with PD, their carers, and health professionals". Results reported in this paper underline that this communication must also extend to the children of those with PD, be they young or adult. Nearly 40% of participants reported not having enough information about their parent's PD, and over 50% reported similarly in the study of [9] .
Multiple Sclerosis.
In stark contrast to the guidelines for PD, the NICE guidelines for multiple sclerosis [22] Other areas related specifically to children that are considered include the extent to which the PWMS is able to care for their children, based on their ability to perform activities of daily living. Considerable emphasis is placed on appropriate training of family members who assist the PWMS. Such a focus on the emotional and practical needs of children is not apparent in the clinical guidelines for PD, and from the data presented it is recommended that such an approach needs to be considered. The current differences in guidelines between MS and PD may be explained in part by the perception that MS is a condition which usually affects young adults while PD tends to be associated with a later age of onset. However, this is not always the case and in approximately 5-10% Parkinson's is apparent prior to age forty [39] .
Limitations of Current Study.
In considering the participants, this was a self-selected sample due to the mode of recruitment, and therefore is unlikely to be entirely representative of the target population. It is therefore acknowledged that there may be a degree of bias in the results. Additionally, it is recognised that some parents of participants may have had atypical Parkinsonism, although this was not assessed. Atypical Parkinson's may have a greater effect on the family and there is a need to ensure that such variations in Parkinsonism are taken into consideration in future research. There is also a need to consider whether the parent has a genetic component to their Parkinson's. Approximately 20% of those diagnosed with early onset Parkinson's are thought to have genetic factors associated with their condition [40] and this may well heighten the impact on children and the concerns they have for their future.
With regard to methodology, the relatively small samples sizes incorporated in the study have implications for statistical power. Caution is therefore warranted when interpreting the results. These sample sizes also limit further analysis on the needs of subgroups, such as adolescents compared to adults, as current numbers do not allow for meaningful analysis. Future research might focus on the specific needs of such groups and qualitative research may further enhance such investigation. Caution is also required regarding the comparisons made with studies that estimate levels of depression in the general population. Measures of depression such as those used in this study can produce higher estimates than those which incorporate clinical criteria (i.e., DSM IV or ICD10) or are clinician administered [41] . There are also limitations as to what can be concluded from the results presented in the absence of comparative data from adolescent and adult offspring of healthy parents. Finally, there is a limit to what can be concluded from a cross-sectional design such as that employed in this study. Longitudinal data is required to make a more detailed evaluation of the wellbeing of children of neurologically affected parents over time and particularly with chronic progressive conditions such as PD.
Conclusions
Results presented serve to highlight the potentially damaging effects of parental Parkinson's on both adolescent and adult children and that their needs must not go unrecognised. There is a need for this to be acknowledged in current UK clinical guidelines, and this should be addressed in future revisions of guidelines relating to Parkinson's disease.
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